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Work Performed:

* SHERLOC

* Developed a Python API for the SHERLOC instrument, for commanding the
instrument, and receiving/decoding science data products.
* Graphical User Interfaces
e Command
* Status
* Spectra
* Log Viewer
* Plotter
* Error Log Viewer

* HDF5, JSON, and Binary logging



Work Performed: (continued)

* SuperCam

* Developed a Python API for the SuperCam instrument, for commanding the
instrument, and receiving/decoding science data products.
* Graphical User Interfaces
e Command
* Status
* Spectra
* Log Viewer
* MUHK Plotter
* BUSOH Plotter

* HDF5, JSON, and Binary logging



SHERLOC: Command GUI

B Mars 2020 SHERLOC EGSE - [m] x

/A
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EsTIsaz

Jet Propulsion Laboratory
California Institute of Technology

0x70 CONFIG_CCD_HORZ_TIMING

|

Argument Name

ROclockLimit
RiclockHi
Riclocklo
R2clockHi
R2clocklo
RaclockHi
Riclocklo
ORSTelockHi
ORSTelockLo
ADCelockHi
ADCclocklo
clampHi

clamplo

Type

Range

ROclockLimit > 3...

RiclockHi <= RO...

Riclocklo <= RO...

R2clockHi <= RO...

R2clocklo <= RO...

R3clockHi <= RO...

R3clocklo <= RO..

ORSTclockHi <= ...

ORSTclocklo <= ...

ADCclockHi <=

ADCelocklo <= ...
clampHi <= ROCl...

clamplo <= ROcl...

Command Value

149

0

75

68

143

136

61

121

136

. 106

6

Engineering Value

149
0
5
68
143
136
61
121
136
106

6

Engineering Units

B Spectrometer (off)

M Imaging (off)

H Warm (off)

Opcode:

Send Time:

COMM_
__COMM_ERROR
ER_STATE
C_IN_TEMP
CANNER_IN_AFT:

_3_EMPTY,
BUFFER_4_EMPTY:
SPARE

M Survival (off)

Condition Code:

NOMINAL

COVER_HALL:
FLASH_PROBLEM:
MECH_PROBLEM
NEED_TIME_SYNC
CAM_HEAD_ON
ACLW N_SELECT.
LEDS_ON;
FLASH_DISABLED:
RAM_PROBLEM
HEAD_PROBLEM
REBOOT_NEEDED
REBOOT_MNEEDED
UNDEFINED:
UNDEFINED:

ntamination (off)




SHERLOC: Status GUI

Mars 2020 SHERLOC EGSE Real-Time Status

[\_7 Jet P I Lab
et Propulsion Laboratory
2 !;93 ﬁlgmgé California Institute of Technology

C&DH SOH Soectrometer Electromics SOH Scanner SOH
3:59:20

C&DH Last Command
3:58:13

res_enable_hss_.. Oxed

DEA Last Command

FLT Temps

Power Status: 0:00

Spectrometer (Off) ging (Off) Warm (Off) Survival (Off)

3374310544

DEA SOH




SHERLOC: Spectra GUI

B Mars 2020 EGSE Spectra Viewer

- o x
pal 71 Mars 2020 EGSE Spectra Viewer - o x
- Los Alamos oo et of Tecmelogy January 08, 2018 - 15:45:42 A
NATIONAL LABORATORY 2 Jet Propulsion Laboratory -02-
o + Los Alamos @Cah!ovma Insitute of Technology January 04, 2018 - 22:02:55
ot

Spectra 1D Scanner AZ & EL Plots

Al 1D Active Sp Scanner AZ & EL Piots

Mgl P8 athivbyon
- Tibiart )
AN gy

20180103_210947_774_doSpectrall CNDH xmit_data hS
20180103_211044_184_doSpectzaD CNDH amit_data.hS
20180103_215925_361_doArea CNDH xmit_data_hs
20150104_172603_211_doFoint_CNDH xmit_data.hS

20180103_210847_774_doSpactralD_CNDH umit_data.hs
20180103 211044 124_doSpactra2D CNDH smit_dsva.hs

20180104 _172603_211_doPoint_CNDH xmit_data.hs
bin
20120104_231326_722_doPoint_CHDH_xmit_data.hs e
bin
2 1012 14 16
last - Wer
ctra Number
—
Al 1D Dark Spectr, S
EL vs. AZ Plot

ROIL

nt_ CNDH xmit_data.h5

CNDH_xmit_dat:



SHERLOC: Spectra GUI (continued

B Mars 2020 EGSE Spectra Viewer - (] X

A
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est1943

Jet Propulsion Laboratory
California Institute of Technology

Spectra 2D

20171117_143957_423_doPinhole _CNDH_xmit_data hS
20171117 164316_§26_981 PTC CNDH xmit_data.hS

3322_528_sch_CNDE_xmit_data_hS
20171117 223953_663_lkHz_voltage data.hS

last

Dark Spectra 2D




SHERLOC: Log Viewer

B Mars 2020 EGSE JSON Log Viewer - m] X

2,
s Los Alamos

NATIONAL LABORATORY
EsTsa3

Jet Propulsion Laboratory
California Institute of Technology

Hide All

{ "2019-05-14T22:52:05.591Z" "mars2020_command.py", "transactionID": 1,
{"time": "20159-05-14T22:52:05.55912Z", "module": "mars2020_command.py", “type": "stdout", “text
{"time "2019-05-14T22:52:05.€082Z", "mars2020_command.py”, "transactionID": 1,
201z {"time": "201%-05-14T22:52:05.€082Z", "module”: "mars2020_command.py", " "stdout", "text
2013 2015-05-14T22:52:05. "module™: "mars2020_command.
e ime": "2019-05-14T22:52:05. "module™:
2015-05-14T22:52:05. "module B
: ™2018-05-14T22:52:05_ "module™ : I - . : "Discor
14 i 2015-05-14T22:52:29. , "module K - VP "stdout™, "Hot cc
[&f 20190514 .10g : ™2015-05-14T22:52:29._ . : "mars2020_command.py”, : "stdout™, "text": "\nEXCE
™2019-05-14T22:52:29 . "mars2020_command . "exception", "exception™:
"2015-05-14T22:52:34. . : "mars2020_command. . : "stdout™, text": "Connec
last i 2015-05-14T22:52:34. s = . : "stdout™, "text”: "Comnec
: "2015-05-14T22:52:3€. "module™ : = .py", "transactionID": 2, “iteratiom":
2015-05-14T22:52:3€.0872", "module”: "mars2020_command.py”, "type": "stdous”, "text": "0:00:00.0C
{"cime": "2019-05-14T22:52:3¢.1482", "module™: "mars2020_command.py”, "tramsactionID": 2, "type": "cmd_
2019-05-14T22:52:3€.1482", "module”: "mars2020 command.py”, "type”: "stdout”, "text": "0:00:00.0¢
2015-05-14T22:52:3€. ", "mars2020_command.p; "Typt "stdout
™2019-05-14T22:52:36. "mars2020_command . "bin"
™2019-05-14T22:52:36. "mars2020_command .
™2019-05-14T22:53:12. "mars2020_command. "gui_close"}
"2015-05-14T22:53:12. "marsZ020_command. "logfiles™, "logfiles
2015-05-14T22:53:12. : = . "close”, "python parent_p
2015-05-14T22:53:12. _ . "logfiles"”, "logfiles®: [
2015-05-14T22:53:12. 2 . "open”, "version": 4323,
2015-05-14T22:53:12. B . "stdout nme>
2015-05-14T22:563:12 : I - "stdout™, 2 Me:\\pz
2015-05-14T22:53:12 . X - VD "stdout”, mes\\p1
™2019-05-14T22:53:12 . . : "mars2020_command . . : "stdout™, : "e\\pr
™2019-05-14T22:53:12. . "mars2020_command. "stdout™, Toi\\pr
"2015-05-14T22:53:12. . : "mars2020_command. . : "stdout™, T "e\\pr
2015-05-14T22:53:12. s = . "stdout”,
2015-05-14T22:53:12. . : . : "stdout™,
2015-05-14T22:53:12. . = . "stdout”,
2015-05-14T22:53:12. . 2 X . : "stdout”,
2015-05-14T22:563:12 - "stdout™
2015-05-14T22:53:12 . K - "stdout™,
™2019-05-14T22:53:12 . "mars2020_command . "stdout™,
™2019-05-14T22:53:12 . "mars2020_command . "stdout™, "Closir
™2019-05-14T22:53:12. . "mars2020_command. "close", "python_parent_g
"2015-05-14T22:53:12. . "marsZ020_command. "logfiles™,

bb

< < <]

<]

os

< <]

bin

B RAEAA

AR

B RRA

AR R

A = LT Rue

Python Software Version: #Log Entries Found: 1




SHERLOC: Voltage & Temperature Plotter

Measurements to Plot

January 04, 2018 - 20:36:58

Voltage vs. Time

Current vs. Time

Temperature vs. Time

Python Software
Version



SHERLOC: Team Name Engravings




SuperCam: Command GUI

B Mars 2020 SuperCam EGSE - [m] X

A .
(BN Lotaames @ITd

T4

Script: .\ \scripts\02_dh_ X ! ode:  Oxed
|__Open Script | o Science Reply Condition : Science Reply Flags: 0x0C20 ST IR 20t
= : _3s1 0x€7  SE_RE:
|__RunScript | PEREERpee) E 2
= : . Reply Conditien : Command Reply Status Flags: O0m=0C30
| Hort script | . Reply Condition : Science Reply Flags: 0x0C30
. cHDH 0xS2  COLLECT G G 1
L ear Console : . o
:sE. Reply Condition Code: Command Reply Status Flags: 0x0C20
Reply Conditicn Code: 1 - NOMINAL Science Reply Flags: 0x0C30
#5€ CHDH OxBe  XMIT_DATA command
#5¢ B T DATA complete
Reply Condition Code: 1 - NOMINAL Command Reply Status Flags: 0x0C30 CWL_READY:
Reply Conditicn Code: 1 - NOMINAL Science Reply Flags: 0x0C30 STACK_READY:
ox CONFT EVES command
EVES complete LASER_DOUBLER_READY:
Reply Condition Code: 1 - NOMINAL Command Reply Status Flags: 0x0C20 |RS_READY:
Reply Conditicn Code: 1 - NOMINAL Science Reply Flags: 0xD830
o COLLECT SCH command CCD_READY:
2 cor complete CCD_ALMOST READY
Reply Condition Code: 1 - NOMINAL Command Reply Status Flags: 0x0820
Reply Condition Code: 1 - NOMINAL Science Reply Flags: 00830 MU_ON
Oxfe  XMIT DATA command MU_DG_CHAIN_ON
T D

e
Reply Condition Code: Command Reply Status Flags: 0x0830

Script Comments:

Save Comments Healthy: HEALTI

n Safe: Ye:

rEnabled:  Ye:

Current Current Limit OCP Triggered




SuperCam: Status GUI

7 Mars 2020 SuperCam EGSE Real-Time Status

( May 17, 2019 - 17:35:57

Pa .
SUPER )
CAM - Los Alamos @I l’ap Ence
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FLT Temps
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MARS 2020
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3
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211°C
iay Selection
oR (3
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11 days, 1=
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SuperCam: Spectra GUI

B Mars 2020 EGSE Spectra Viewer - o X

S~SUPER| 45
CAM °lesAlamos

stisas

Name

02_dh_spectralD gain2300_20150423_1€3322 Transmission 1D Spectra: #6
[ ] 20190423_22333€_058_02_dh_spectralD_gain2300_201..
] 20190423_223338_448_02_dh_spectralD_gain2300_201.
20190423_223354_098_02_dh_spectralD_gain2300_201.
20190423 _223356_588_02_dh_spectralD gain2300_201.
20190423 _223424_350_02_dh_spectralD gain2300_201.

L]
L]
L]
Ll

20190423_223426_740_02_dh_spectralD_gain2300_201.
02_dh_spectralD_gain2300_20150517_110557
@D_cur

VIO 1D Spectra: #6

12

UV 1D Spectra: #

/bu_sqm_mu_sqm. dh_spectralD_gain




SuperCam: Spectra GUI (continued

B Mars 2020 EGSE Spectra Viewer - [m] x

/\ -
@Séugﬁ Lot Alamos O|rap é May 17, 2019 - 17:20:14

NATIONAL LABORATORY cnes

artrophysique & plantioioge

L H
Hame

02_dh_spectralD_gain2300_20190423_163322 ion Spectra 2D
02_dh_spectralD_gain2300_20190517_110557
03_dh_spectra2D_gain2300_20190423_163513

20150423_223603_807_03_dh_spectra2D_gain2300_201 _

20150423_223€07_S07_03_dh_spectra2D_gain2300_201 _

20150423_223¢53_803_03 dh_spectra2D_gain2300_201 _

20190423_223658_563_03_dh_spectra2D_gain2300_20

20150423 223744 591 03 dn spectra2D gain2300 201
20150423 223745 831 03 dn spectra2D gain2300 201
03 dn_spectrazD gain2300 20130423 163804
|| 20150423 223847 722 03 dn_spectrazD gain2300_201..
|| z010423_223851_332_03_dn_spectrazD_gain2300_201..
|| 20150423_223535_545_03_dn_spectrazD_gain2300_201.. 100
|| 20150423_223541_815_03_dn_spectrazD_gain2300_201..
|| 20150825_22402¢_785_03_an_speccrazn_gain2300_201
|| 20150423_224032_1€9_03_dn_spectrazD_gain2300_201..

VIO Spectra 2D

Q_cur




SuperCam: Log Viewer GUI

W7 Mars 2020 EGSE JSON Log Viewer - [m] X

NATIONAL LABORATORY
Estioa

Hide All

"module”: "mars2020_command. 00:11.252  \tScience Reply C
1:53.2342", "module” X 4 "c:/projects/m2020/scam gse/./logs.
bu_eqm_mu_eqm "2019-02-21T19:01:53.2342", 4 i "c:/projects/m2020/scam gse/ ./logs/
" "2019-02-21T19:01:53.3342", : “type": "cmd",
"2013-02-21T15:01:53.3342", "module” 52020_command py”, " "stdout”, "temt": 814 CNDH sending
e - "2015-02-21T19:01:53_444Z", "module”: "mars2020_command transactionID":
20190221 "2013-02-21T19:01:53.444Z", "module”: "mars2020_command.py”
v basic m 20150 {"vime”: "2013-02-21T19:01:53.464Z", "module”: "marsz020_command.py” : 200:11. \tCommand Reply €
- {"vime”: "2013-0z-21TL , ¥p /scam gse/./logs/
& 20150221 109 ["Eime" . : . "c: /projects/m2020/scam_gse/./logs/
T

bu_lanl_test_mu_eqm

|4 20180221 1H= pove.. {"vime"-
[ 20150221 18z temp.. {"ime" T13:01 5 e 52020_command . p
{"vime": "2013-02-21T15:01:53.€442", : *mars2020_command
{"vime": "2015-02-21T15:01:53.€442", 52020_command . p 215
, mars2020_cemmand : 0:00:11.€82  \rCommand Reply €
20130224 ; 1T , mars2020_status.py” 4528, "python parsnt_path": "C:i

20150222
20130223

<<

20180225 i "2019-02-21T19:02:10.0352", mars2020_status.py"
"2019-02-21T19:02:11_0532", mars2020_status.py" exceprion”: "\REXCEPTION: (c:\\projec
"2019-02-21T19:02:31_1982", mars2020_command sci_data_reply”, "instrument
20150227 "2019-02-21T19:02:31.1982", "marsz020_command. 00:49.236€  \tScience Reply
"2019-02-21T19:02:31.3422", : "mars2020_command.py”, "c:/projects/m2020/scam gse/./logs/
"2019-02-21T19:02:31.3422", "mars2020_command . "c:/projects/m2020/scam gse/./logs/
"2019-02-21T19:02:31.3722", "mars2020_command . n=, "c:/projects/m2020/scam gse/./logs/
"2015-02-21T19:02:31.4722", X 4 5 . , "subaddr*: 1,
"2015-02-21T15:02:31.4822", 4 c ¥ "instz
"2015-02-21T19:02:33.8732", .

"201$-02-21T19:02:33.8832", X " L -\\..\\scripts\\sw_test
"2018-02-21T19:02:32.8932", 4 . Elapsed Time: 0:00:51.521"}
"2019-02-21T19:02:33.9332", " ¥P ["e:\\projects\\m2020\\sca
"2019-02-21T19:02:28.8642", X

"2018-02-21TL " ¥P "python _parent_path”: "C:\\projects\\m20Z
"2019-02-21T15: . version”: 4528, "python parent_path”: "C:
"2018-02-21T1 28, . _ "tex >>>> CMD_CUI Logfiles Created
"2019-02-21T19:03:28 8792", : "ci\\projects\\m2020\\scam_gse\\
"2019-02-21T15:03:28_8832", _ . "Closing Command GUI..."}
"2015-02-21T15:03:25_984Z", ‘mars2020_command ‘python_parent_pat \\projects\\m202
"2015-02-21T15:03:40_2222", ‘mars2020_status.py"” . "python parent_pash": "C:\\projects\\m202C
"2015-02-21T15:03:40_2222", ‘mars2020_status.py" c:\\projects\\m2020\\sc

20150226

(<IN I B R}

Python Software Version: 4327 #Log Entries Found: 145




SuperCam: MUHK Plotter

® SuperCam EGSE MUHK and AUTOFOCUS Plotter - [m] x

May 17, 2019 - 17:45:24

MUHK Voltage vs. Time

<< <<
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rid is Grid
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Display Selection
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Python



SuperCam: BUSOH Plotter

B SuperCam EGSE BUSOH, PRT, and Instrument Plotter - [m] x

SUPER| 4
CAM » Los Alamos

NATIONAL LABORATORY
Estioan

BUSOH Voltage vs. Time Instrument Voltage vs. Time

Grid

BUSOH Currentvs. Time

Display Selection

[

Hide All
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